Copolymers of poly(lactic acid) and D-α-tocopheryl polyethylene glycol 1000 succinate-based nanomedicines: versatile multifunctional platforms for cancer diagnosis and therapy.
The major drawbacks associated with most of the anti-cancer drugs are their potential adverse effects. Distribution of these drugs throughout the body causes untoward adverse effects and less accumulation of drug at the site of tumors also causes decrease in therapeutic efficacy. Targeted nanomedicines are the emerging systems to improve the targetability of drug to the tumor site and to reduce the toxicity with maximum efficacy. Copolymers of poly-lactic acid (PLA) and D-α-tocopheryl polyethylene glycol 1000 succinate (Vitamin-E TPGS or TPGS) are innovative materials being actively investigated for the fabrication of non-targeted and targeted nanomedicines for diagnosis and therapy of cancer. In this review, different nanomedicines of copolymers such as poly-lactic acid - polyoxyethylene sorbitan monooleate (PLA - Tween® 80), poly-lactic acid - poly-ethyleneglycol (PLA-PEG), poly-lactic acid-D-α-tocopheryl polyethylene glycol 1000 succinate (PLA-TPGS) and TPGS-based nanomedicines (i.e., TPGS emulsified polymeric nanoparticles, TPGS prodrugs, TPGS liposomes, and TPGS micelles) for the diagnosis and therapy of cancer have been discussed. PLA, PLA-Tween® 80, PLA-PEG, PLA-TPGS, and TPGS are the promising polymeric biomaterials well studied as cancer nanomedicines. These biomaterials have proved that they could be applied in the fabrication of multifunctional nanomedicines for the future needs in simultaneous diagnosis of cancer as well as targeted chemotherapy.